A mediolateral assistance force was applied to the pelvis toward the paretic side during walking. Applying pelvic assistance may enhance paretic leg muscle activity and improve walking pattern. Forceful weight shift to the paretic side could induce forced used of the paretic leg.
h i g h l i g h t s
A mediolateral assistance force was applied to the pelvis toward the paretic side during walking. Applying pelvic assistance may enhance paretic leg muscle activity and improve walking pattern. Forceful weight shift to the paretic side could induce forced used of the paretic leg.
a b s t r a c t
Objective: To determine whether applying a mediolateral corrective force to the pelvis during treadmill walking would enhance muscle activity of the paretic leg and improve gait symmetry in individuals with post-stroke hemiparesis. Methods: Fifteen subjects with post-stroke hemiparesis participated in this study. A customized cabledriven robotic system based over a treadmill generated a mediolateral corrective force to the pelvis toward the paretic side during early stance phase. Three different amounts of corrective force were applied. Electromyographic (EMG) activity of the paretic leg, spatiotemporal gait parameters and pelvis lateral displacement were collected. Results: Significant increases in integrated EMG of hip abductor, medial hamstrings, soleus, rectus femoris, vastus medialis and tibialis anterior were observed when pelvic corrective force was applied, with pelvic corrective force at 9% of body weight inducing greater muscle activity than 3% or 6% of body weight. Pelvis lateral displacement was more symmetric with pelvic corrective force at 9% of body weight. Conclusions: Applying a mediolateral pelvic corrective force toward the paretic side may enhance muscle activity of the paretic leg and improve pelvis displacement symmetry in individuals post-stroke. Significance: Forceful weight shift to the paretic side could potentially force additional use of the paretic leg and improve the walking pattern. Ó 2017 International Federation of Clinical Neurophysiology. Published by Elsevier Ireland Ltd. All rights reserved.
Introduction
Walking dysfunction is one of the commonly reported physical limitations after stroke (Perry et al., 1995) . Individuals with poststroke hemiparesis typically demonstrate slow gait velocity, reduced stride and step length, and decreased period of stance and increased period of swing of the paretic leg (Balaban and Tok, 2014; Patterson et al., 2010a) . As walking dysfunction can increase the risk of falls (Hausdorff et al., 2001) , restrict functional mobility and negatively affect quality of life (Maclean et al., 2000; Perry et al., 1995; Schmid et al., 2007) , an important goal of stroke rehabilitation is to improve symmetrical gait patterns.
The asymmetrical gait characteristics after stroke are associated with reduced weight bearing toward the paretic leg (Hendrickson et al., 2014; Olney and Richards, 1996; Tyson, 1999) and altered timing and amplitude of paretic leg muscle activation (Burridge et al., 2001; Hsu et al., 2003; Lamontagne et al., 2007 
